1* Introduction* As usual in dealing with the Nielsen number N(f) of a map f:X-+X,
we restrict our spaces to the category of ANR's (compact metric)(see [1] ). Since it is well-known that f ~ g: X-+ X (f homotopic to g) implies that N(f) = N(g) a word of explanation of the title is in order. Jiang Bo-Ju in [6] considered the following situation. Given the homotopy commutative diagram X-^X (1) h\ \h
Y-^Y
where h is a homotopy equivalence, Jiang called / and g maps of the same homotopy type. The main theorem of the last section of his paper stated that if / and g have the same homotopy type and if TU^X) is finite, then N(f) -N(g). The proof consisted of employing the approach to Nielsen theory using lifts in the universal cover. Then, h was used to establish a correspondence between the fixed point classes of / to these of g. However, in order to establish that essential classes corresponded to essential classes it was necessary to compute local indices. This was done using Lefschetz numbers in the universal cover, which is compact when the space has finite fundamental group. This technique has its limitations and about as far as one can go with it is to relax the finiteness condition on TΓ^X) to a finiteness condition on the kernel of ff π 
N(f) = N(g).
The basic idea is to use mapping cylinder C(h) of the homotopy equivalence h and the following basic properties of the local index [1] :
(a) (Homotopy Invariance) f~g:
provided ψφ is fixed point free on the boundary of U. We use (b) to prove the following lemma. Proof. The fixed point set Φ(f) of / is the fixed point set of /. We next show that the Nielsen classes of / and / are identical. Let x and y denote two fixed points. If x and y are Nielsen equivalent wrt /, then there is a path a in Z joining x and y such that a ~ fa (rel endpoints). This forces ra -rfa in X. But rfa -rifra -fra, so that ra ~ fra, where ra is a path in X joining x and y. Thus, x and y are Nielsen equivalent wrt f. See equivalence wrt f implies directly equivalence wrt f, we see that the Nielsen classes of / and / are identical. We are left with checking local indices to insure that the number of essential classes is the same for / and /. Let {t/*} be a finite open cover of Φ(f) with mutually disjoint open sets, each covering a Nielsen class E t . We apply the commutativity paoperty to the maps <? = if: X-+ Z, ψ = r: Z-> X. Then,
(4 ) i(X, f, U t ) = i(X, ΨΨ, U t ) = i(Z, φψ, ψ~\ U t )) = i(Z, f, ψ~\ U t ))
and the local indices of each E t wrt f and / are the same. Thus,
N(f) = N(f).

Proof of Theorem 2.1. Starting with the diagram (2) let C(h) denote the mapping cylinder of the homotopy equivalence h. Then, we have inclusion maps i: X-+ C(h), j: Y-+C(h) and retractions p: C(h) -•
X, r: C(h)->F, which are also homotopy equivalences, i.e., in addition to pi = 1 and rj = 1, we also have ip ~ 1 and jr ~ 1. Now, let (5 ) /:
be defined by / = ifp and g = jgr. Then, according to Lemma 2.2,
On the other hand
and by the homotopy property (a), 
where a is a path from b = f(b) back to b e B, and F b is the fiber over b.
We sketch now a proof that N F (f) is well-defined i.e., independent of a and b e B, whenever J?" is a Hurewicz fibration which is orientable in the sense that every loop in B induces translations which 384 EDWARD FADELL are homo topic to the identity.
REMARK. Before we begin, let us emphasize that this is a rather strong orientability condition compared with the condition that the fundamental group of the base act trivially on the homology of the fiber. However, fiber bundles with o-connected structure group are orientable in this sense since, in this case, one can find a lifting function λ such that every loop in B induces translations which belong to the group of the bundle. The fact that the Nielsen number along the fiber N F (f) is welldefined for Hurewicz fibrations can now be employed in conjunction with the Closed Fiber Smoothing Theorem of Casson and Gottlieb [4] to provide the following tool for extending results on Nielsen numbers valid in the category of fiber bundles to the category of Hurewicz fiber spaces. We first consider some lemmas. LEMMA 
Given f:X-+X and g:Y-+Y such that N(g) = 1,
Proof. The result for X and Y polyhedral is a special case of the main theorem in [3] . To extend the result to the case where X and Y are ANR's compact metric we make use recent result (West [8] , Miller [7] ) that there exist finite polyhedra A and B and homotopy equivalences φ: X-• A, ψ: Y-+ B. If we let φ and ψ denote homotopy inverses of φ and ψ, respectively and set /' = φfφ, g' = fgψ, then we have a homotopy commutative diagram 
of orientable Hurewicz fibrations and a fiber preserving map f (7).
Then h induces a fiber-preserving map f = hfh, (16) where h is a fiber homotopy inverse for h, with N(f) = N(f') and N F (f) = N F {f).
Proof. This is immediate from the two homotopy commutative diagrams below using the Theorem 2.1: 
.
, where the latter are Nielsen numbers along the fibers for j^~ and «^~', respectively.
Proof. We assume first that B is a finite polyhedron. Then, using [4] , for some integer n > 0, ^ x T n = (E x T n , B, pp,) , where p 1 -projection on first factor and T n is an -^-dimensional torus, is fiber homotopy equivalent to a locally trivial fiber space ^~' -(E' 9 p\ B) with compact fiber F' which is a compact smooth manifold with boundary. The fiber-preserving map (17) induces and the theorem follows for B a finite polyhedron. In order to handle the case when B is an ANR (compact metric) we again make use of the recent result [7, 8] that B is the same homotopy type as a finite polyhedron, induced fibrations as well as the techniques already empolyed. We omit these details. 
Proof. We apply the main theorem of [3] in conjunction with Theorem 3.5, observing that the proof of the main theorem in [3] requires only that the base and fiber are finite polyhedra. (a) and (c) require no special attention since the fibration J^' yielded by Theorem 3.5 has a base of the same homotopy type and in case (c) ' may be taken to be trivial. Case (d) requires the observation that under the given hypotheses <^~ is fiber homotopic to the trivial fiber space B x F and / has the same homotopy type as / x g. Finally case (b) requires a little attention because, the new fiber F' in the replacement bunnle given by Theorem 3.5 is no longer simply connected. However, F' has the form F' -W x T n (see [4] ) and the self map of F' used to compute the Nielsen number N F (f) along the fiber is homotopic to one of the form φ x g, φ:W-+W, g: T n -> T n ,N(g) = l. Since, π λ {W) = 0, N F (f) = 0 or 1. In the case N F (Γ) = 1, the proof of the main theorem in [3] shows that N(f') = N(f') and hence If N F (f) = 0, again the same proof shows that N(f') = 0, and hence since N(f) = JV(/') = 0 and N F (f) = N F (f) = 0 our conclusion follows.
